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(54) GENERATOR FOR VEHICLE 
(57)Abstract: 

PURPOSE: To provide a generator for a vehicle where 
appropriate generation property suited to the operation 
state of an engine can be attained and is equipped with 
a plurality of alternators. 

CONSTITUTION: This is a generator for a vehicle, which 
Is equipped with the first and second alternators 1 and 2 
being driven, respectively, at different pulley rations, by 
an engine VE, and output properties different from each 
other, for example, start-up characteristics, etc., are set 
to the first and second alternators 1 and 2. Preferably the 
pulley ration should be set high or low in a high-speed 
type alternator. Moreover, with the high-speed alternator, 
rated output is set high, and at high revolution, the 
operation of the high-speed type alternator is stopped. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The power plant for cars which is a power plant for cars with which two or more generators 
driven by pulley ratio different, respectively with an engine were formed, and is characterized by setting 
up output characteristics which are mutually different in each above-mentioned generator. 
[Claim 2] The power plant for cars characterized by thing which are mutually different to a rotational 
frequency in each generator, and for which it starts, and a property is set up, and the pulley ratio of each 
generator starts, and a generator (high-speed mold generator) with a higher rotational frequency is set as 
a high value in the power plant for cars indicated by claim 1 . 

[Claim 3] The power plant for cars characterized by starting and a property being set up, and for the 
pulley ratio of each generator standing and setting a top as a value with a lower generator (high-speed 
mold generator) with a higher rotational frequency which is mutually different to a rotational frequency 
in each generator in the power plant for cars indicated by claim 1 . 

[Claim 4] The power plant for cars with which a high-speed mold generator is characterized by being set 

as a value with high rated output in the power plant for cars indicated by claim 2. 

[Claim 5] The power plant for cars characterized by establishing the driving force transfer control means 

which intercepts transfer of the driving force to the generator with which the pulley ratio was set as the 

high value from the engine in the power plant for cars indicated by claim 2 or claim 3 at the time of high 

rotation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the power plant for cars. 
[0002] 

[Description of the Prior Art] Generally, while supplying power to various electrical machinery and 
apparatus, the power plant for cars which charges a dc-battery is formed in an automobile, and as a 
power plant for cars, although the AC dynamo (AC generator) is conventionally used abundantly, this 
AC dynamo has the property that the output current is saturated, when a generation of electrical energy 
is usually started from a rotation field [ a little ] lower than idle rpm, the output current goes up with the 
rise of a rotational frequency and a until rotational frequency rises to some extent. 
[0003] By the way, it is in the inclination which the number of the electrical machinery and apparatus 
prepared in an automobile thru/or electronic autoparts increases, and the power consumption of each 
electrical machinery and apparatus increases, and is in the inclination for the rated output (generation-of- 
electrical-energy capacity) of an AC dynamo to become high for this reason in recent years. However, 
there is a problem that the output current cannot be increased so much with the general property of an 
AC dynamo at the time of the low rotations at the time of an idle etc. even if it uses the high AC dynamo 
of rated output. 

[0004] For example, as shown in drawing 7 , the output characteristics to the rotational frequency of the 
small AC dynamo (this is hereafter called small capacity AC dynamo) of rated output become like a 
curve Gl, and the output characteristics of an AC dynamo (this is hereafter called mass AC dynamo) 
with twice [ about ] as many rated output as this become like a curve G2. When it is N2 at the time of 
high rotation, for example, an engine speed, with a mass AC dynamo, the twice [ about ] as many output 
current as a small capacity AC dynamo is acquired, so that clearly from drawing 7 , but when it is Nl at 
the time of low rotation, for example, an engine speed, the output current 12 of a mass AC dynamo does 
not become so large compared with the output current II of a small capacity AC dynamo. And it is in 
the inclination which operation in a low rotation field increases by traffic congestion etc., and at the time 
of such low rotation, even if it has the high AC dynamo of rated output, the amount of generations of 
electrical energy does not catch up with the power consumption of an electrical machinery and 
apparatus, but a dc-battery discharges, and there is a problem that a dc-battery riser may happen 
depending on a situation in recent years. 

[0005] Then, one half of two AC dynamos of capacity of the rated output needed for an engine are 
formed, and the power plant for cars to which it was made to carry out parallel operation of both the AC 
dynamos is proposed (for example, refer to JP,60-1 11396,U). In addition, with the power plant for cars 
indicated by JP,60-1 1 1396,U, it drives by the pulley ratio from which both AC dynamos differ. Thus, in 
the power plant for cars in which two AC dynamos were formed, fundamentally, since the output current 
of both AC dynamos will be added, as curvilinear G3 in drawing 7 shows, also when it is Nl at the time 
of low rotation, for example, an engine speed, the output current 13 becomes large enough, and 
generating of faults, such as a dc-battery riser, is prevented. 
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[0006] 

[Problem(s) to be Solved by the Invention] However, the conventional power plant for cars with which 
two AC dynamos were formed in this way has the problem of enlarging. Moreover, since the same AC 
dynamo is only fundamentally formed in juxtaposition simply, there is a problem that the generation-of- 
electrical-energy property suitable for engine operational status is not acquired. This invention is made 
in order to solve the above-mentioned conventional trouble, and it aims at offering the power plant for 
cars equipped with two or more AC dynamos with which the suitable generation-of-electrical -energy 
property according to engine operational status is acquired. 
[0007] 

[Means for Solving the Problem] Since the above-mentioned purpose is attained, the 1 st invention offers 

the power plant for cars characterized by being the power plant for cars with which two or more 

generators driven by pulley ratio different, respectively with an engine were formed, and setting up 

output characteristics which are mutually different in each above-mentioned generator. 

[0008] The 2nd invention provides each generator with the power plant for cars characterized by 

mutually different thing to a rotational fi-equency for which it starts, and a property is set up, and the 

pulley ratio of each generator starts, and a generator (high-speed mold generator) with a higher 

rotational frequency is set as a high value in the power plant for cars conceming the 1 st invention. 

[0009] In the power plant for cars which the 3rd invention requires for the 1st invention, it starts, and a 

property is set up, and the pulley ratio of each generator stands, and a top offers the power plant for cars 

characterized by being set as a value with a lower generator (high-speed mold generator) with a higher 

rotational frequency which is mutually different to a rotational frequency in each generator. 

[001 0] Rated output offers the power plant for cars characterized by setting the 4th invention as as high 

a value as a high-speed mold generator in the power plant for cars conceming the 2nd invention. 

[00 11] The 5th invention offers the power plant for cars characterized by establishing the driving force 

transfer control means which intercepts transfer of the driving force to the generator with which the 

pulley ratio was set as the high value from the engine in the power plant for cars conceming the 2nd or 

3rd invention at the time of high rotation. 

[0012] 

[Example] Hereafter, the example of this invention is explained concretely. As shown in drawing_l , 1st 
AC dynamo 1 is formed in one flank ( drawing 1 R> 1 right-hand side section) of V-type engine VE, 
and 2nd AC dynamo 2 is formed in another flank ( drawing 1 left-hand side section). Here, the 1st 
pulley 3 with a comparatively small path is formed in 1st AC dynamo 1, and the 2nd pulley 4 with a 
larger path than the 1 st pulley 3 of the above is formed in 2nd AC dynamo 2. In addition, mutually 
different output characteristics are set to 1st and 2nd AC dynamo 1 and 2, and a mutually different 
pulley ratio is set to the 1st and 2nd pulley 3 and 4 so that it may explain later. 

[0013] The driving pulley 7 a rotation drive is carried out [ the driving pulley ] through a driving belt 9 
by the crank pulley 6 attached in the same axle is formed in the crankshaft 5 of Engine VE. And V belt 8 
is being rolled ranging over this driving pulley 7, 1st pulley 3, and 2nd pulley 4, and the rotation drive of 
the 1st and 2nd pulley 3 and 4 is carried out by the driving pulley 7 through one V belt 8, respectively. 
Here, when an electromagnetic clutch 1 1 is formed in 1st AC dynamo 1 and this electromagnetic clutch 
1 1 is turned on (connection), the driving force of the 1st pulley 3 is transmitted to 1st AC dynamo 1, but 
when an electromagnetic clutch 1 1 is turned off (cutoff), the driving force of the 1 st pulley 3 is 
transmitted to 1 st AC dynamo 1 . Here, an electromagnetic clutch 1 1 is turned on and off by the 
controller 12 according to an engine speed. In addition, the driving force of the 2nd pulley 4 is always 
transmitted to 2nd AC dynamo 2. 

[0014] And it has the dc-battery 13 charged by 1st and 2nd AC dynamo 1 and 2, and the plus electrode 
of this dc-battery 13 is electrically connected to the battery terminals 14 and 15 (+ terminal) of 1st and 
2nd AC dynamo 1 and 2. The minus electrode of the another side dc-battery 13 is electrically connected 
to the earth terminals 16 and 17 (- terminal) of 1st and 2nd AC dynamo 1 and 2. In addition, the output 
power of 1st and 2nd AC dynamo 1 and 2 charges a dc-battery 13, and also is directly supplied to the 
various electrical machinery and apparatus 18 (one is illustrated). 



http://www4.ipdl. ncipi.go,jp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



JP,05-095637,A [DETAILED DESCRIPTION] 



Page 3 of 5 



[0015] In Engine VE, the pulley ratio Rl between a driving pulley 7 and the 1st pulley 3 is set as the 
comparatively large value. In addition, by the drive method as shown in drawing 1 , the diameter of a 
pulley of the 1st pulley 3 is set up small, and this is realized. On the other hand, the pulley ratio R2 
between a driving pulley 7 and the 2nd pulley 4 is set as the value smaller than the above Rl . In 
addition, by the drive method as shown in drawing 1 , the diameter of a pulley of the 2nd pulley 4 is set 
up more greatly than the 1st pulley 3, and this is realized. Here, 0.3 or more differences are given 
between Rl and R2. This example of Rl and R2 is shown below. 

When making both the pulley ratio approach Rl=2.45 When R 2= 2.15-car pulley ratio is detached 

extremely .... Rl=4.0 R2=1.5[0016] Although the primary vibration [ secondary ] is caused in body of 
revolution like an AC dynamo with rotation as a generahty, if the pulley ratio of both AC dynamos is 
close when these two AC dynamos are formed, a near vibration of a frequency lives together, it will 
resonate thru/or interfere, there will be both vibration, and an unpleasant beat note (wave-motion sound) 
will occur. However, in this example, in this way, since he is trying to give the difference beyond a 
predetermined value among the pulley ratios Rl and R2, generating of this beat note is prevented 
effectively. 

[0017] A method as shown in drawing 2 (a) besides the example shown in drawing J , (b), and (c) as a 
drive method of the 1st and 2nd pulley 3 and 4 with which such pulley ratios Rl and R2 (Rl> R2) are 
realized is possible. In the example shown in drawin g 2 (a), the 1st and 2nd pulley 3 and 4 drives 
through V belts 21 and 22 according to individual, respectively. In addition, it is the same as that of the 
example which shows the diameter of a pulley of the 1st and 2nd pulley 3 and 4 to drawing 1 in this 
case. In the example shown in drawing 2 (b), while 2nd driving pulley T of a minor diameter is prepared 
in a driving pulley 7 and the same axle from this, the diameter of a pulley of the 2nd pulley 4 is set up 
equally to the diameter of a pulley of the 1st pulley 3, and the 1st and 2nd pulley 3 and 4 drives through 
V belts 23 and 24 according to individual, respectively. In the example shown in drawing 2 (c), while 
the 1st pulley 3 drives by the driving pulley 7 through V belt 25, the 2nd pulley 4 drives with the 1st 
pulley 3 through V belt 26. In addition, it is the same as that of the example which shows the diameter of 
a pulley of the 1st and 2nd pulley 3 and 4 to drawing 1 in this case. 

[001 8] Mutually different output characteristics are set up in 1st and 2nd AC dynamo 1 and 2. As typical 
output characteristics of an AC dynamo, although it starts and a property etc. is raised, such various 
output characteristics are set as a mutually different property according to the purpose over rated output 
(generation-of-electrical-energy capacity) and a rotational frequency, for example. In addition, below, it 
starts, an AC dynamo with a comparatively low rotational frequency is called low-speed mold AC 
dynamo, and a comparatively high AC dynamo is called high-speed mold AC dynamo. Generally, it 
becomes more large-sized [ a low-speed mold AC dynamo ] than the high-speed mold AC dynamo of 
the same rated output, and manufacture cost becomes high. Thus, since the output characteristics of 1st 
and 2nd AC dynamo 1 and 2 are changed mutually, it becomes preferably possible to obtain the 
desirable output-characteristics [ of this 1st and 2nd AC dynamo 1 and 2 ], and pulley ratio of 1st and 
2nd pulley 3 and 4 generation-of-electrical-energy-output-characteristics rice cake according to an 
engine property or operational status, and a compact and cheap power plant a setup thru/or by 
combining. 

[0019] Although the examples shown below at drawing 1 differ, they show some examples of a setting 
of the output characteristics of each AC dynamo at the time of forming two AC dynamos as a generality. 

(1 ) Set up the rated output of one AC dynamo comparatively greatly like drawing 3 (a), and set up the 
rated output of another side small like drawing 3 (b), after making both AC dynamos into a standard 
standup property, i.e., a low-speed mold. 

(2) Use the output characteristics of one AC dynamo as the high-speed high mold of rated output like 
drawing 4 (a), and let another side be the low low-speed mold of rated output like dmw.ing 4 (b). Since a 
low-speed mold AC dynamo becomes large-sized and expensive compared with a high-speed mold AC 
dynamo, according to this combination, as the whole power plant, miniaturization is attained and 
manufacture cost is reduced, as described above. 
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(3) Use one AC dynamo as a high-speed mold like drawingj (a), and let another side be a low-speed 
mold like drawing 5 (b), after setting up the rated output of both AC dynamos equally. 
[0020] Thus, various desirable generation-of-electrical-energy output characteristics can be given to a 
power plant by changing the output characteristics of two AC dynamos, a setup of a pulley ratio, or 
combination. For example, if the pulley ratio of the AC dynamo of a low-speed mold is set up greatly, 
the generation-of-electrical-energy output characteristics in a low rotation field can be raised sharply. In 
addition, even if it sets up greatly the pulley ratio of a high-speed mold AC dynamo, of course, the 
generation-of-electrical-energy output characteristics in a low rotation field are raised. If the pulley ratio 
of a high-speed mold AC dynamo is set up small, the dependability of the AC dynamo in a high rotation 
field will be raised. Moreover, if the rated output of a high-speed mold AC dynamo is set up highly, 
miniaturization will be attained as the whole power plant and manufacture cost will be reduced. 
[0021] As again shown in dr awing 1 , in Engine VE, output characteristics and a pulley ratio are set up 
as follows. In 1 st AC dynamo 1 , as the pulley ratio Rl of the 1st pulley 3 is set as 4.5 and it is shown in 
drawing 6 (a), rated output current is set as comparatively small 70A, and stands, and the top is set as a 
low-speed mold with which a property is a low rotation side and starts from idle rpm ID. In 2nd AC 
dynamo 2, as the pulley ratio R2 of the 2nd pulley 4 is set as 1.3 and it is shown in dmwingjS (b), rated 
output current is set as comparatively large lOOA, and stands, and the top is set as a high-speed mold 
with which a property is a high rotation side and starts from idle rpm ID. 

[0022] In this case, since the pulley ratio Rl is very as large as 4.5, the 1st pulley 3 has a possibility that 
the problem that exceed a permission rotational frequency when an engine speed is high, or the noise 
becomes large may arise. Then, an engine speed carries out off actuation (cutoff) of the electromagnetic 
clutch 1 1, and he is trying to stop 1st AC dynamo 1 by the controller 12 in the high rotation field more 
than 3000r.p.m. In addition, in both low rotation fields, 1st and 2nd AC dynamo 1 and 2 is operated 
from 3000r.p.m. 

[0023] The output current as the whole power plant in this case becomes like drawing 6 (c). Since 1st 
AC dynamo 1 which is a low-speed mold and is driven by the high pulley ratio is a low rotation side and 
has started from idle rpm ID, the output current is fully secured at the time of an idle. Moreover, fi^om 
3000r.p.m., in the middle turn field by the side of low rotation, since it generates electricity with 1st and 
2nd AC dynamo 1 and 2, the output current becomes large. And although 1st AC dynamo 1 is 
suspended in the high rotation field more than 3000r.p.m., in this rotation field, 2nd AC dynamo 2 has 
fully started, and since that rated output is high, sufficient output current (lOOA) is secured. In addition, 
since 1st AC dynamo 1 is suspended, the noise is reduced, and an engine load is reduced, and the fuel 
consumption engine performance becomes good as described above. 
[0024] 

[Function and Effect of the Invention] Since he is trying to drive by pulley ratio which the output 
characteristics of two or more generators are changed mutually, and is different in each generator 
according to the 1st invention, desirable output-characteristics and pulley ratio of each generator 
corresponding to engine property or operational status preferably generation-of-electrical-energy-output 
characteristics can be obtained a setup thru/or by combining. 

[0025] According to the 2nd invention, fundamentally, the same operation and effectiveness as the 1st 
invention are acquired. Furthermore, since he is trying to drive a higher (the rotational frequency like the 
generator of a high-speed mold (i.e., a standup rotational frequency)) generator by the high pulley ratio, 
the standup property in these low rotation fields becomes good. 

[0026] According to the 3rd invention, fundamentally, the same operation and effectiveness as the 1st 
invention are acquired. Furthermore, since he is trying to drive the generator of a high-speed mold by 
the low pulley ratio, the endurance thru/or dependability of a generator can be raised in a high rotation 
field, securing sufficient output. 

[0027] According to the 4th invention, fundamentally, the same operation and effectiveness as the 2nd 
invention are acquired. Furthermore, since as small and a cheaper generator as the generator of a high- 
speed mold has set up rated output greatly, miniaturization is attained as the whole power plant, and 
manufacture cost is reduced. 
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[0028] According to the 5th invention, fundamentally, the same operation and effectiveness as the 2nd 
or 3rd invention are acquired. Furthermore, since the high generator of a pulley ratio is suspended at the 
time of high rotation, the noise from a power plant is reduced at the time of high rotation, and an engine 
load is reduced, and the fuel consumption engine performance is raised. 
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[0 0 11] mso^l^tt, i?2*fcH^3 05li3g«;i;!i^ 

[0 0 12] 

^ 1 Iw^-r J: 5 vS^Vv^WEco— 

5 —ij<omn (0 1 -ei±;fefflisc) 2 ::f/v^^->5^ 2 

2 ±fBm 1 3/"- y 3 J: t) 2 y 

^1,^5 2:^/1^:5'^-^ 1, 2^::fi^v^^cS/^5Ul;^^4#ft 
ji^KJ^^ti.. ;i*o^i,^2>^-y 3, 4lcfiSVMcS/^ 

[0 0 13] ^VS^WEOiJ^^V^iastCl^ttClStD 

:;hUT[HJtei&®)$ti.5^1ii>^-y 7;&5K^te>^^.TV^5o 
^:UT. w<OKft>^-y 7i:mi:7^-y 3i:^2:/-y 

2y-y3.4H. l^(bW-<;vVSi:^\.xmW\ 
:/-y 7^::J:oT[Hl*iffi»*i^5J:5^w>ioTV^5o d 

tt, 3Vhn-7l 2{;:J:oT^>^^>'[Hlte»c«::i«:i: 

- y 4 2 :;f/Vi$'4^-i$' 2 JCfeigStb 

[0 0 14] ^ur. Ml,^2;r/v^^-t5^ 1. 2 1:: J: 
.o-C^5m^tl.5/<5/xy 1 3?55i)S;^ibtt. wOz-^iyxy 
1 Z(0^y:^mM\t.. mi,m2:^;v^^-^ 1, 2 cob 



«^1 4, 1 5 (+flg^)tcm^6*){-4gJi^Stl.TV>5o ftfe 
:fe-^^5/7^y 1 3(^-7-f -^^^SffiJi, ^l,^2:^/i.>$r^ 
-15' 1. 2(OE«8^1 6. 1 7(-fig^)tcm««lCSJS* 
ixTVN^o ^ctfc. ^l,^2::f/V^^-^ 1, 2C0tti:^® 

;^fi. z^^yT^y 1 3Sr^s-r5«5^\ #am^ffisi s 

[0 0 1 51 3i>o^>^VEJCl*5V>-C. ffi«i:/"-y 7tm 

\:f-V Zt offlo:/- y ItR 1 fiH:K65^# v>|tHiK 

10 -Ctts t5i::^-y 3or-y^Sr/h$<t9:^LTwtt«r 
^i-5o i^ar-y 7i:m2y-y 4 ttopa(0 

^-yttR2fi. ±IBR 1 J: t)Jl/>^V^tt{C^5e^tvT 

23/-y 4 0:7^-ySSrmi:/-y 3 J:?)Jl:*:#<i9:5& 
UTCtL4r*^i-5o ^iw-C. R 1 irR 2 irtorB^dfi:^ 
«^«0. 3J[^Jl±<0^;55ot^ e>ixS, d>X>^5Rl&D^R 
2(0^«:fia|Sr»:Jc^t-o 

M:/- y tt:^iaS$ii:5«^ R 1 = 2.45 

R2 = 2. 1 5 

20 M>^- y itsrai«;iffli-r©^ r 1 = 4.0 

R 2= 1, 5 

[0 0 1 61 — ®|fei: bXJi. p*© 
[il*sl^#ori»:, 2»:^(^SI!i;d5^$tt 
5:6^ ;6^;0^S:^/i-^:ti->5'Sr2oK*t:fc4l^, M^^/v^ 

(i. C(?5J:9{c:;7^-yifcRl i:R2irC)Faiw, mi^mj. 

[00171 :icoj:p/jr:7^-yitRi,R2(Ri>R 
2)t^n^:^tl^^0tj:^ Si,^2:/~y 3, 4C0^Sj 
■)j^t UTfi. m 1 lC^-rilJ6ieil(?5l5;5i\ S2 (a), (b). 
(c) Jw^-TJ: 5 **a:;5SWtBTfc5o El 2 (a) Jw^fffilT? 

f^. Ml,^2 y 3, 43j^^><r^BS'Jt^V-^/l'h 2 

1. 2 2*^LTKi!jSti.5o ::^o^^, mi.t^ 

fe5o HI 2 (b) i;i7j^i-cri|-cfl. ^»j>^-y 7 i:|^tt^c- 
^^J:t)/^^oS2SKI>^-y 7'd5^*te5tt5— m 
40 2 3?'-y 4co:/-y^;$5^iy— y 3(^)y-ygtiib 

<K^*iX. ||l.m23/*-y 3, 436K *><rfiSlJ(OV'< 
/vh 2 3, 2 4*:^^LTIEf^I$i^5o El 2 (c) (c^i-fil-e 
miZf—)} Z t^Y^/V h 2 5 Sr^ LTISiby- y 7 
JcJ:oTffi»^?tt5— *s m2:7^-y 4;55V^/^h2 6 
Sr^LTSir-y 3fcJ:oT^tt^?ti5o 

^i,M27'r-y 3, 4<o:7'-ygj±Si(;i^i-|| 

[0 0 181 ^1.^2:^/^^;!;—^ 1, 2-T?tt, SV>{C 

60 W>Srai;^i1#ttt UTii. fi^!lx.tf^»til:tF(^m^&)> IhJ 
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l-KSSixS. aT-e»±. Si:-t>±as!)lHltefti6SJt 

[0 0 191 JJJlTt;i, g!l tc^i-*Ji£«ajtli*?a5*i, 

( 1 ) Wiyi'f^^^-^^:^^' v<5^- K*a:*j±/J5 1) m^rr 

;bSrH3(a)<Z)J:5tctt:««j>:#<M!3tU flfe*ro3fe» 20 

tb;tlS:E3(b)coJ;5 l^/J-^f < K^S'TS. 

(2) -:fr<D:^/v^J^-^om;^1^Srs 04(a)<OJ;5 

( 3 ) M^i-zv^ ^-^ <o^*& W;'3 Sri? L < Lfc i-x?, 

:^SrE 5 (b) <D J: 5 icisa?@ t fS. 
[0 0 2 0] 2^<o::ir/v-^ ^—^<r)mtif^ 

i: 7*- y tfc ota;3£'iv> Uiffli5».^*>**3f ;t 5 c: i: ic i 

[OO21I IftJfH 1 J: 5 JC^ 3:>5;>VEIC33 

v>-CB:. m;^JiI#14t:/-ytt;i:*5«TwJ:5t-S:3eStt 
TV^5. ^iPr/V;?^^-^ m XT'- y 3 07*- 

y tfcR 1 a« 4 . 5 i:i89:5fe$tb. 6 (a) izn^irX 5 



5 

2 -Ctt, ^ 2 y 4 OT"- y ttR 2 ;JS 1 . 3 ICKJfe 

/HgeiS I D i 9 *®*i«^A*>±««5 J: 5 >5:it53Sat:i 
[0 0 2 21 IBl7'-y3tt:, T'-yttRl 

3 0 0 Or. p. £A±©i«I51fe®i^-C»i. =■ V h a - 7 
1 2(cJ:oTmiK^'7 5'^l l4r:*-7f^E!j(ai»f)$-e-. 

33. 30 00r.p.B. J:9iSlHlfeiS«c-eJ4«l.m2:^/u 

^J' 1. 2:65i:t.JCjlS5$ix5, 

[0 0 2 31 c<os^(D^m^e^ft:i: \^x<Dm:f3mm 

ISI DJ:t»^S[eISB^a|•t?Sz:*)±^6SoTV^5<o-C. T-l" K/v 
^(c*^v^•ctm;^)S^E!i5+^5^^-^ii«$^^5, 3 0 
0 Or. p. m. J: •} ^lBllEfi|(9ct>iHl«sm%-C(l. ^ 1 > ^ 2 
:t/v^^-^ 1, 2t;iio-C^S$tt5Wf, tii;^«JS 
i55 5. ^LT, 3 O 0 Or. p.111. «J:<??ie5lHlteM 

«-x?fi» 2 ^/v^f^-^ 2 j)5+5>(cSi:t±;iSo-c*5 U . 

[0 0 2 4] 

»^S5y-yJt-eKfbi-5J:?lcL-cv^^,o-e. ^-sim 
(0 0 2 51 m2<7)5g?g^ci^^^^, s^wi^n. mi<o 

[0 0 2 61 iE3ro^?gtCitb»J, S*6«3lw|4, 

roii»^^tt'5^v^Lft«ttSril5^^)5 r t -is-ct 5, 
[0 0 2 71 ^A<r>mm\^ii*\^\S.. S*«J(i«, S2.(D 

T=i h^b;65|a^tu. d^oMf^n;^ h*s<6:«$ti- 
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10 0 2 81 m5(D^miC^t\,\i. ^2* 

[gill *5l?qi;i;6»;6>.5*iifffl^t^iSSr«i;tfc3ii^ 

tg|2l (a), (b), (c)«:. ^/r:;i-/l'^^-i5'ro7'-y 

[ El 3 1 (a) , (b) Ji. ^- «)5imi*l4Sr 

[0 4] (a). (b)H, **:*-/V;5'^-<5'®5l«i|#ttS: 
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[0 51 (a) . (b) tt. *>sr :^/v^ ©5Smfl#tt* 
[061 (a)f±Bl:^/V^^-^roill;^«l#<4Sr3^i-0 

(b)^i^2;^-/^^5'J^^-^(^al:^)«ftts^*•t-0-t? 

[0 71 ?!fe3tiro:*-/V^^-^<^m;^!RFl4S:*i-0-Cfc 
5, • 

[^-§-05|ft§qi 

4-B2r-y 
1 1— 

1 2 -SI ha— 7 



[01] 



[02] 




J 1-^ J 




(b} 






[A] 




[04] 



at. 



[A] 



50 
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(6) 



[136] 




[A] 



TO 

GO 



ID 



20O0 SOOO 




Xv5.-> € folic [r.pjn] 



eooo 3000 





ED 200O aooo 
\X>v*>i3Mr [r.pjn.] 



